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OPTICAL CHARACTERISTIC ANALYSIS 
METHOD, SAMPLE MEASURING APPARATUS 
AND SPECTROSCOPIC ELLIPSOMETER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This Nonprovisional application claims priority 
under 35 U.S.C. §119(a) on Patent Application No. 2004 
225991 ?led in Japan on Aug. 2, 2004, the entire contents of 
Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an optical charac 
teristic analysis method, a sample measuring apparatus and 
a spectroscopic ellipsometer, With Which the optical char 
acteristic of a multilayer ?lm can be analyZed, With voltage 
being applied thereto, in order to evaluate the electro-optic 
effect of the material With a multilayer ?lm structure. 

[0004] 2. Description of Related Art 

[0005] Conventionally, a substance provided With a high 
dielectric constant ?lm or a ferroelectric ?lm, formed on a 
substrate, is used as the material to produce a ferroelectric 
memory, a ferroelectric capacitor, a pieZoelectric element, 
such an actuator, and an electro-optic device, such as an 
optical shutter and an optical isolator, and the like. To 
specify the characteristic of a ?lm of such material is 
extremely important for in?uencing the memory perfor 
mance or the like, and a refractive index, a transmittance and 
the like change With electric ?eld being applied thereto, 
knoWn as the electro-optic effect, so for example, the above 
mentioned features are used in order to evaluate the char 
acteristic of a ?lm. 

[0006] FIG. 1 is a schematic vieW shoWing a conventional 
measurement method of electro-optic effect. In this mea 
surement method, a pyramidal prism coupling P is placed on 
the surface of a sample S provided With a ?lm S2 formed on 
a substrate S1, light is irradiated to the prism coupling P, 
With required electric ?eld being applied to the sample S, 
and a refractive index of light, Which is projected to the 
sample S by the prism coupling P, is measured by a required 
measuring apparatus. 

[0007] It should be noted that measurement of the electro 
optic effect is disclosed also in Japanese Patent Application 
Laid-Open No. S63-205543 (1988) and Japanese Patent 
Application Laid-Open No. H1-41838 (1989). 

[0008] In the conventional measurement method shoWn in 
FIG. 1, since a measurement is made With the prism 
coupling P being placed on the surface of the sample S, there 
is a problem that a sample S of large siZe, having a 
dimension at least sufficient for placing the prism coupling 
P, needs to be prepared. Moreover, since it is necessary to 
polish the surface of the sample S, on Which the prism 
coupling P is placed, until a required smoothness is obtained, 
in order to prevent occurrence of unWanted refraction at the 
boundary betWeen the prism coupling P and the sample S, 
there is a problem that preparation of the sample S needs a 
lot of effort. Furthermore, since a measurement is made for 
a location Where light is projected by the prism coupling P 
in the conventional measurement method, there is a problem 
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that it becomes extremely dif?cult to make a so-called 
in-plane distribution measurement of refractive index for 
?nding out hoW the refractive index is distributed on the 
entire surface of the sample S. Moreover, even When the 
method according to Japanese Patent Application Laid-Open 
No. S63-205543 (1988) and Japanese Patent Application 
Laid-Open No. H1-41838 (1989) is used, the in-plane dis 
tribution measurement of refractive index, Which requires 
movement of a location of the sample Where light is irradi 
ated, needs a lot of effort and time and a measurement cannot 
be made easily. 

[0009] On the other hand, When a sample to be measured 
is a substance provided With a high-dielectric constant ?lm 
or a ferroelectric ?lm formed on a substrate, it has been 
reported that an unknoWn ?lm is automatically formed on 
the substrate, With the formation of the high-dielectric 
constant ?lm or the ferroelectric ?lm, and a multilayer ?lm 
structure (structure having a plurality of layers) is formed as 
a result. Considering utiliZation of this substance as the 
material of a ferroelectric memory, a ferroelectric capacitor 
or the like, it is extremely important to measure the char 
acteristic of such a multilayer ?lm individually for each 
layer. A measurement for each layer, hoWever, cannot be 
made With the conventional measurement method shoWn in 
FIG. 1 and, moreover, to measure accurately is dif?cult even 
With the method according to Japanese Patent Application 
Laid-Open No. S63-205543 (1988) and Japanese Patent 
Application Laid-Open No. H1-41838 (1989). 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention has been made With the aim 
of solving the above problems, and it is an object of the 
present invention to provide an optical characteristic analy 
sis method, a sample measuring apparatus and a spectro 
scopic ellipsometer, With Which the optical characteristic of 
a sample, With electric ?eld being applied thereto, can be 
analyZed accurately for each layer, using an apparatus such 
as a spectroscopic ellipsometer capable of analyZing the 
characteristic of each layer of a sample having a multilayer 
?lm structure. 

[0011] Another object of the present invention is to pro 
vide an optical characteristic analysis method and a spec 
troscopic ellipsometer, With Which a sample can be moved, 
With electric ?eld remaining applied, so that the in-plane 
distribution of refractive index of a sample can be analyZed 
easily. 
[0012] Yet another object of the present invention is to 
provide an optical characteristic analysis method and a 
spectroscopic ellipsometer, With Which a sample can be 
analyZed effectively in conjunction With a change in the 
electric ?eld intensity. 

[0013] In order to achieve the above objects, an optical 
characteristic analysis method according to the ?rst aspect is 
an optical characteristic analysis method for analyZing an 
optical characteristic of a sample comprising a ?lm of a 
plurality of layers With a spectroscopic ellipsometer, char 
acteriZed by a ?rst step of applying voltage to the sample; a 
second step of irradiating polariZed light of a plurality of 
Wavelength components to ?lm surface of the sample to 
Which voltage is applied; and a third step of measuring a 
polariZation state of the light re?ected from the sample and 
analyZing optical characteristic of the ?lm of the sample for 
each layer. 
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[0014] An optical characteristic analysis method accord 
ing to the second aspect is an optical characteristic analysis 
method for analyzing optical characteristic of a sample, 
Which includes a ?lm of a plurality of layers and a plurality 
of electrodes and has an optically transparent electrode 
covering the ?lm, among the plurality of electrodes, With a 
spectroscopic ellipsometer, characteriZed by a ?rst step of 
applying voltage across electrodes of the sample; a second 
step of irradiating polariZed light of a plurality of Wave 
length components to surface of the optically transparent 
electrode of the sample to Which voltage is applied; and a 
third step of measuring a polariZation state of light re?ected 
from the sample and analyZing optical characteristic of the 
?lm of the sample for each layer. 

[0015] An optical characteristic analysis method accord 
ing to the third aspect is characteriZed in that a value of 
voltage to be applied is changed in the ?rst step, and the 
second step and the third step are performed for each value 
of changed voltage. 

[0016] An optical characteristic analysis method accord 
ing to the fourth aspect is characteriZed in that a location 
Where light is irradiated is sequentially moved in the second 
step and optical characteristic is analyZed for each moved 
location in the third step. 

[0017] A sample measuring apparatus according to the 
?fth aspect is a sample measuring apparatus that includes 
generating means for generating light having a plurality of 
Wavelength components; irradiating means for polarizing 
light generated by the generating means and irradiating the 
light to a sample, placed on a sample support; and measuring 
means for detecting and measuring light re?ected from the 
sample, characteriZed by further including voltage applying 
means for applying voltage to the sample, placed on the 
sample support, Wherein the irradiating means is constructed 
to irradiate light to the sample to Which the voltage applying 
means applies voltage. 

[0018] Aspectroscopic ellipsometer according to the siXth 
aspect is a spectroscopic ellipsometer for irradiating polar 
iZed light to a sample, placed on a sample support, and 
analyZing characteristic of the sample on the basis of a 
measurement of a polariZation state of light re?ected from 
the sample, characteriZed by including a voltage applying 
means for applying voltage to the sample, placed on the 
sample support, Wherein an analysis is made by irradiating 
light to the sample to Which the voltage applying means 
applies voltage. 
[0019] A spectroscopic ellipsometer according to the sev 
enth aspect is characteriZed in that the voltage applying 
means is a contact means that comes in electrical contact 

With the sample and poWer supply means for supplying 
poWer to the contact means, and the poWer supply means is 
constructed so as to change a voltage value of the poWer 
supply. 

[0020] A spectroscopic ellipsometer according to the 
eighth aspect is characteriZed by further including means for 
analyZing the sample for each voltage value, changed by the 
poWer supply means. 

[0021] Aspectroscopic ellipsometer according to the ninth 
aspect is characteriZed by further including moving means 
for moving the sample support, Wherein the contact means 
is provided at the sample support. 
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[0022] Aspectroscopic ellipsometer according to the tenth 
aspect is characteriZed by further including means for ana 
lyZing the sample for each movement made by the moving 
means. 

[0023] With the ?rst aspect and the siXth aspect, since a 
spectroscopic ellipsometer analyZes a sample, With a voltage 
being applied thereto, the optical characteristic of a ?lm of 
a plurality of layers provided at the sample can be analyZed 
for each layer. As a result, it becomes possible to evaluate 
the electro-optic effect of a sample, having a multilayer ?lm 
structure, measurement of Which is dif?cult With conven 
tional measurement methods, for each layer and, therefore, 
an unknoWn ?lm, Which is generated With the formation of 
a high-dielectric constant ?lm or a ferroelectric ?lm, can 
also be analyZed separately from other ?lms, thereby attrib 
uting research, manufacturing and the like of the material of 
a ferroelectric memory, a ferroelectric capacitor, a pieZo 
electric element, an electro-optic device and the like. 

[0024] With the second aspect, since light is irradiated to 
the surface of an optically transparent electrode of a sample, 
Which has an optically transparent electrode covering a ?lm 
of a plurality of layers, the degree of freedom of an angle and 
a location of light irradiation is enhanced and an effective 
analysis process can be performed. It should be noted that a 
transparent electrode Which transmits light, an electrode 
having an extremely small thickness so as to transmit light 
or the like corresponds to the optically transparent electrode. 

[0025] With the third aspect and the eighth aspect, since 
the value of voltage to be applied is changed and an analysis 
is made for each changed value, the relation betWeen the 
intensity of generated electric ?eld and the electro-optic 
effect can be analyZed effectively and, as a result, the optical 
characteristic according to the electric ?led of a sample can 
be analyZed easily. 

[0026] With the fourth aspect and the tenth aspect, since a 
location Where light is irradiated is sequentially moved and 
an analysis is made for each moved location, consecutive 
analysis of a plurality of locations of a sample, Which is 
dif?cult With conventional measurement methods, is pos 
sible and, as a result, it becomes possible to make an 
in-plane analysis of the sample easily. 

[0027] With the ?fth aspect, since a sample measuring 
apparatus for irradiating light, having a plurality of Wave 
length components, to a sample and measuring is provided 
With voltage applying means for applying voltage to a 
sample, it becomes possible to measure a sample With 
voltage being applied thereto and to evaluate, for eXample, 
the electro-optic effect of a sample having a multilayer ?lm 
structure, measurement of Which is dif?cult With conven 
tional measurement methods, for each layer, thereby attrib 
uting to research, manufacturing and the like of a ferroelec 
tric memory, a ferroelectric capacitor, a pieZoelectric 
element, an electro-optic device and the like. 

[0028] With the seventh aspect, since contact means to 
come in electrical contact With a sample and poWer supply 
means for varying a voltage value of the poWer supply are 
provided, it becomes possible to analyZe the sample With a 
variety of voltage values and to analyZe the characteristic of 
the sample in detail. 

[0029] With the ninth aspect, since the sample support is 
made movable and contact means to come in electrical 
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contact With a sample is provided at the sample support, the 
contact means can be moved integrally With the sample 
support, electrical contact can be maintained, even When the 
location of the sample Where light is irradiated is changed, 
by the movement of the sample support and, therefore, a 
favorable analysis environment can be provided. 

[0030] With the ?rst aspect and the siXth aspect, since a 
spectroscopic ellipsometer analyZes a sample With voltage 
being applied thereto, it becomes possible to evaluate the 
electro-optic effect of the sample having a multilayer ?lm 
structure, for Which measurement is dif?cult With conven 
tional measurement methods, for each layer. 

[0031] With the second aspect, since light is irradiated to 
the surface of an optically transparent electrode of a sample, 
Which has an optically transparent electrode covering a ?lm 
of a plurality of layers, a form of light irradiation according 
to the form of the sample can be ensured. 

[0032] With the third aspect and the eighth aspect, since a 
value of voltage to be applied is changed and an analysis is 
made for each changed value, the relation betWeen the 
intensity of generated electric ?eld and the electro-optic 
effect can be analyZed effectively. 

[0033] With the fourth aspect and the tenth aspect, since a 
location Where light is irradiated is sequentially moved and 
an analysis is made for each moved location, consecutive 
analysis of a plurality of locations of a sample is made, so 
that an in-plane analysis of the sample can be performed 
easily. 
[0034] With the ?fth aspect, since voltage applying means 
for applying voltage to a sample is provided, it becomes 
possible to measure a sample With voltage being applied 
thereto and to attribute evaluation of the electro-optic effect 
of a sample having a multilayer ?lm structure for each layer. 

[0035] With the seventh aspect, since contact means to 
come in electrical contact With a sample and poWer supply 
means for varying a voltage value related to poWer supply 
are provided, it becomes possible to analyZe the sample With 
a variety of voltage values. 

[0036] With the ninth aspect, since the sample support is 
made movable and contact means to provide an electrical 
contact With a sample is provided at the sample support, the 
contact means can be moved integrally With the sample 
support, electrical contact can be maintained by the move 
ment of the sample support, even When the location of the 
sample Where light is irradiated is changed. 

[0037] The above and further objects and features of the 
invention Will more fully be apparent from the folloWing 
detailed description With accompanying draWings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0038] FIG. 1 is a schematic vieW shoWing a conventional 
analysis method; 

[0039] FIG. 2 is a general structure vieW of a spectro 
scopic ellipsometer according to an embodiment of the 
present invention; 

[0040] 
[0041] 

FIG. 3A is a perspective vieW of a sample; 

FIG. 3B is a plan vieW of the sample; 
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[0042] FIG. 4 is a schematic vieW shoWing a state of a 
sample placed on a stage; 

[0043] FIG. 5 is a sectional vieW of a conducting probe 
stand shoWing the essential part thereof in an enlarged 
manner; 

[0044] FIG. 6 is a block diagram shoWing the internal 
structure of a poWer supply device; 

[0045] FIG. 7 is a ?oWchart shoWing the process proce 
dure related to an optical characteristic analysis method; 

[0046] FIG. 8 is a schematic vieW shoWing a conducting 
probe stand of a modi?ed eXample; and 

[0047] FIG. 9 is a schematic vieW shoWing a sample 
having a structure, Which is to be analyZed With the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0048] FIG. 2 is a schematic vieW shoWing the general 
structure of a spectroscopic ellipsometer 1 according to an 
embodiment of the present invention. The spectroscopic 
ellipsometer 1 is constructed to analyZe the optical charac 
teristic of a sample 30 for each layer and to evaluate the 
electro-optic effect, by generating electric ?eld at the sample 
30 having a multilayer ?lm structure and irradiating polar 
iZed light. The spectroscopic ellipsometer 1 of the present 
embodiment comprises a poWer supply device 18 and a pair 
of conducting probe stands 19, as voltage applying means 
for applying voltage for generating electric ?eld at the 
sample 30. 

[0049] Although the spectroscopic ellipsometer 1 can ana 
lyZe a variety of samples as an object of evaluation, in the 
present embodiment, as shoWn in FIGS. 3A and 4, the 
object of evaluation is the sample 30 constructed by forming 
a PLZT ?lm 32 on an Si (silicon) substrate 31, Which has a 
Pt (platinum) ?lm provided on the surface thereof by vapor 
deposition, and providing electrodes 33a and 33b made of 
IrO2 or W (tungsten) on the ?lm surface of the PLZT ?lm 32. 
The PLZT ?lm 32 is a ferroelectric ?lm including lead (Pb), 
lanthanum (La), Zircon (Zr) and titanium (Ti) and can be 
represented as Pb 1_XLaX(ZrYTi1_Y)O3 (0<X<0.28, 0<Y<1.0) 
in detail. Moreover, the PLZT ?lm 32 has a multilayer ?lm 
structure since an unintended unknoWn ?lm layer is formed 
folloWing the formation of the PLZT ?lm 32. 

[0050] In particular, as shoWn in FIG. 4, the PLZT ?lm 32 
of the sample 30 has a total of three layers: a second ?lm 35 
Which is a PLZT-based ?lm that is intended to be formed, an 
unknoWn ?rst ?lm 34 Which is formed folloWing the second 
?lm 35 and the ?lm characteristic of Which cannot be 
analyZed With conventional analysis methods, and a third 
?lm 36 formed above the second ?lm 35. 

[0051] Going back to FIG. 2, the structure of the spec 
troscopic ellipsometer 1 of the present embodiment Will be 
explained. The spectroscopic ellipsometer 1 is divided 
broadly into a part related to measurement and analysis 
system, a part related to drive system and a part related to 
voltage application to the sample 30. 

[0052] As a part related to measurement and analysis 
system, the spectroscopic ellipsometer 1 is constructed to 
connect a Xenon lamp 2 and a light polariZer 3 by a ?rst 
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optical-?ber cable 15a, to apply polarized light to the sample 
30 placed on a stage 4 (sample support) and to receive light 
(polarization state of light) re?ected from the sample 30 With 
a light receiver 5. The light receiver 5 is connected With a 
spectrometer 7 via a second optical-?ber cable 15b, and the 
spectrometer 7 measures the light for each Wavelength and 
transmits the measurement result to a data acquisition device 
8 as an analog signal. The data acquisition device 8 converts 
the analog signal into a required value and transmits the 
value to a computer 10, Which analyZes it. 

[0053] Moreover, as a part related to drive system, the 
spectroscopic ellipsometer 1 has a ?rst motor M1—a sixth 
motor M6 respectively provided at the stage 4, the light 
polariZer 3, the light receiver 5 and the spectrometer 7 and 
controls drive of each motor M1-M6 With a motor controller 
9 connected With the computer 10 so that the stage 4, the 
light polariZer 3, the light receiver 5 and the spectrometer 7 
can be suitably moved according to the measurement set up. 
It should be noted that the motor controller 9 controls drive 
of each motor M1-M6 on the basis of indication outputted 
from the computer 10. 

[0054] Furthermore, as a part related to voltage applica 
tion, the spectroscopic ellipsometer 1 is provided With the 
pair of conducting probe stands 19 (corresponding to contact 
means), Which are attached to a stage surface 4a of the stage 
4, to come in electrical contact With the sample 30, as 
described above, and the poWer supply device 18 (corre 
sponding to poWer supply means). Voltage is applied to the 
sample 30 When the poWer supply device 18 supplies poWer 
of a required voltage value to the conducting probe stands 
19. The poWer supply device 18 is connected With the 
computer 10, and performs initiation and termination of 
voltage application, setting and modi?cation of a voltage 
value to be applied and the like on the basis of indication 
outputted from the computer 10. It should be noted that the 
spectroscopic ellipsometer 1 has a movable magnifying 
glass cylindrical portion 17 provided above the sample 30, 
so that Whether the contact state betWeen the conducting 
probe stands 19 and the sample 30 is appropriate or not can 
be checked With the magnifying glass cylindrical portion 17. 

[0055] Next, the respective units 2, 3 and the like 
described above Will be described in detail in order. The 
xenon lamp 2 is generating means for generating light, 
Which generates White light including a plurality of Wave 
length components as a light source, and transmits generated 
White light to the light polariZer 3 via the ?rst optical-?ber 
cable 15a. 

[0056] The light polariZer 3 is positioned on a semicircular 
rail 6, has a polariZer 3a therein, polariZes White light With 
the polariZer 3a and applies polariZed light to the sample 30. 
Moreover, the light polariZer 3 moves along the rail 6 When 
the fourth motor M4 is driven, so that an angle (incident 
angle (1)) of irradiated light, With respect to the perpendicular 
line to the surface of the sample 30, can be adjusted. 

[0057] The stage 4 is placed on a movable rail portion 4b 
so as to be slidable and can be moved respectively in the X 
and Y directions (direction perpendicular to the paper sur 
face of FIG. 2), Which cross each other at 90-degrees, and 
in the Z direction that is a height direction, of a stage surface 
4a on Which the sample 30 is placed, by driving the ?rst 
motor M1-third motor M3 (corresponding to moving 
means). By moving the stage 4, light can strike a variety of 
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locations of the sample 30 and an in-plane analysis of the 
sample 30 can be made. It should be noted that the stage 4 
is provided With a number of screW holes for attaching the 
pair of conducting probe stands 19, formed on the stage 
surface 4a, so that each conducting probe stand 19 can be 
attached to a required location of the stage surface 4a, 
according to the dimension and the shape of the sample 30. 

[0058] The light receiver 5 is positioned on the rail 6 
similarly to the light polariZer 3, incorporates a PEM (Photo 
Elastic Modulator) 5a and an analyZer 5b, and guides light 
re?ected from the sample 30 to the analyZer 5b via the PEM 
5a. Moreover, the light receiver 5 can be moved along the 
rail 6 by driving the ?fth motor M5 and controlled by the 
motor controller 9, so that this movement of the light 
receiver 5 is in conjunction With the movement of the light 
polariZer 3, and a re?ection angle 4) and the incident angle 
4) become the same. It should be noted that the PEM 5a 
incorporated in the light receiver 5 obtains elliptical polar 
iZation from linear polariZation, by applying phase-modu 
lation to the received light at a required frequency (50 kHZ, 
for example). Moreover, the analyZer 5b transmits a speci 
?ed polariZation among various polariZations phased-modu 
lated by the PEM 5a. 

[0059] The spectrometer 7 incorporates a re?ecting mir 
ror, a diffraction grating, a photomultiplier (PMT), a control 
unit and the like, and re?ects light transmitted from the light 
receiver 5 through the second optical-?ber cable 15b With 
the re?ecting mirror, and guides the light to the diffraction 
grating. The angle of the diffraction grating varies by the 
sixth motor M6, and the Wavelength of the light re?ected 
from the diffraction grating can be changed. The outgoing 
polariZed light is measured by the PMT, and the control unit 
performs processes of generating an analog signal according 
to the measured Wavelength, and sending the signal to the 
data acquisition device 8. It should be noted that the pho 
tomultiplier may be combined With photodiode arrays 
(PDA). 
[0060] The data acquisition device 8 calculates a phase 
difference A and an amplitude ratio IP of the polariZation 
state (P polariZation, S polariZation) of re?ected light mea 
sured on the basis of the signal from the spectrometer 7, and 
transmits the calculated result to the computer 10. It should 
be noted that the phase difference A and the amplitude ratio 
IP have the relation represented by the folloWing expression 
(1) to a complex Fresnel re?ection coef?cient Rp of P 
polariZed light and a complex Fresnel re?ection coef?cient 
Rs of S polariZed light. 

Rp/Rs=tan \IJ-exp(i-A) (1) 

[0061] Here, i is an imaginary unit (the same goes for the 
folloWing). Moreover, Rp/Rs is referred to as a ratio of 
complex Fresnel re?ection coef?cient p. 

[0062] Moreover, each conducting probe stand 19 shoWn 
in FIG. 4 comprises a square-pole-like stand portion 19a, a 
plate-like support portion 19b provided at the loWer end of 
the stand portion 19a, a holder portion 21 attached to the 
stand portion 19a so as to be movable up and doWn, and a 
probe 20 to come in contact With the sample 30 and provide 
conduction. The support portion 19b is provided With 
through-holes formed on the peripheral corners, and the 
conducting probe stand 19 is ?xed to the stage surface 4a of 
the stage 4, by inserting a bolt into the through-hole and 
screWing the bolt in a required screW hole of the stage 4. 
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[0063] As shown in FIG. 5, the stand portion 19a has a 
cavity therein and is provided With a slit portion 19c, Which 
is formed in the vertical direction and has an aperture having 
a required Width at a side face Where the holder portion 21 
is attached. A conveX rail portion 19d is provided at an end 
face of this slit portion 19c. Moreover, the holder portion 21 
is a short square bar, and an end portion 21d side thereof is 
engaged With the slit portion 19c of the stand portion 19a, 
by slight press ?tting. In particular, the holder portion 21 is 
provided With a recess 216 formed at the circumference of 
the one end portion 21d side, and is constructed to be 
slidable up and doWn along the rail portion 19d, With this 
recess 216 being engaged With the rail portion 19d of the slit 
portion 19c. 

[0064] The holder portion 21 also has a cavity therein and 
is provided With: a spherical depression 21b formed spheri 
cally from an end face of the other end portion 21a Where the 
probe 20 is attached; a locking portion 21c projected from a 
location at a required distance from the spherical depression 
21b toWard the one end portion 216; and a through-hole 21f 
formed at an end face of the one end portion 216 side. The 
holder portion 21 holds a spherical joint 22 at the spherical 
depression 21b so as to be rotatable, and a helical compres 
sion spring 24 is disposed betWeen the spherical depression 
21b and the locking portion 21c so as to press the spherical 
joint 22 outWard. 

[0065] The spherical joint 22 is provided With: a cylindri 
cal connector portion 220! projected to come in contact With 
the probe 20; a connecting terminal 22b provided at the 
internal bottom of the connector portion 22a, to come in 
electrical contact With the probe 20; and a lead Wire 23 
eXtended from this connecting terminal 22b. It should be 
noted that the lead Wire 23 is extended through the cavity 
inside the holder portion 21 and the through-hole 21f to the 
cavity inside the stand portion 19a, With a terminal thereof 
being connected With the poWer supply device 18. 

[0066] The probe 20 to be connected With the connector 
portion 22a of the spherical joint 22 is an acicular conduc 
tive material comprising a required rigidity for contact With 
the sample 30, and an end face of an end portion 20a of the 
probe 20 comes in contact With the connecting terminal 22b 
of the spherical joint 22, and provides conduction, When the 
probe 20 comes in contact With the connector portion 22a. 
The probe 20 connected With the connector portion 22a can 
move an end thereof, Which is to come in contact With the 
sample 30, right, left, up and doWn, by rotating the spherical 
joint 22. Moreover, since the spherical joint 22 is pressed by 
the helical compression spring 24, it is possible to maintain 
the probe 20 in a variety of orientation, and to ensure a 
contact pressure against the sample 30 appropriate for 
conduction. It should be noted that a conducting probe stand 
19 Which lies on the left in FIG. 4 is of positive electrode 
side, and the other conducting probe stand 19 Which lies on 
the right is of negative electrode side in the present embodi 
ment. 

[0067] Moreover, the poWer supply device 18 shoWn in 
FIG. 6 corresponds to poWer supply means and comprises 
a constant poWer generating unit 18a, a variable resistance 
unit 18b, a motor 18c, a motor driver 18d, a voltage 
measuring unit 186 and a control unit 18f therein. The 
constant poWer generating unit 18a is connected With an 
alternating-current commercial poWer source AC and gen 
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erates direct-current voltage of a required voltage value from 
alternating-current voltage. The variable resistance unit 18b 
is connected With + side of the constant poWer generating 
unit 18a, and changes the resistance value by drive of the 
motor 18c. This change in the resistance value of the 
variable resistance unit 18b causes a change in the voltage 
value of electric poWer outputted from the poWer supply 
device 18. It should be noted that the motor 18c is operated 
by a drive amount based on a signal from the motor driver 
18d, and the motor driver 18d is controlled by the control 
unit 18]”. 

[0068] The voltage measuring unit 186 is connected With 
the variable resistance unit 18b and—side of the constant 
poWer generating unit 18a in parallel, measures a voltage 
value of electric poWer outputted from the poWer supply 
device 18 and sends the measured result to the control unit 
18f. The control unit 18f is connected With the computer 10 
and controls a voltage value of electric poWer to be outputted 
from the poWer supply device 18, on the basis of an 
indication signal of the computer 10. In particular, upon 
receiving an indication signal de?ning a voltage value from 
the computer 10, the control unit 18f outputs a signal 
including indication for driving the motor 18c to the motor 
driver 18d, so as to achieve the de?ned voltage value. 
Moreover, the control unit 18f performs processes of receiv 
ing measurement result from the voltage measuring unit 186, 
detecting Whether a voltage value of electric poWer to be 
outputted is different from a voltage value de?ned by the 
computer 10 or not, and outputting drive control indication 
of the motor 18c to the motor driver 18d, so as to correct the 
voltage value of output to be the de?ned value When 
difference is detected. 

[0069] On the other hand, the computer 10 shoWn in FIG. 
2 analyZes the sample 30, on the basis of the phase difference 
A and the amplitude ratio III of the polariZation state 
obtained by the data acquisition device 8, performs move 
ment of the stage 4 during measurement, and controls the 
voltage to be applied to the sample 30 and the like. 

[0070] The computer 10 comprises a computer body 11, a 
display 12, a keyboard 13, a mouse 14 and the like, and the 
computer body 11 is provided With a CPU 11a, a storage unit 
11b, a RAM 11c, a ROM 11d and an attachment interface 
116 Which are connected by an internal bus. The CPU 11a 
performs later-described various processes, according to 
various computer programs stored in the storage unit 11b. 
The RAM 11c temporarily stores various data and the like 
related to processes. The ROM 11d stores the content and the 
like related to the function of the computer 10. The attach 
ment interface 116 is connected With the data acquisition 
device 8, the motor controller 9 and the poWer supply device 
18, and transmits and receives signals and various kinds of 
data. 

[0071] It should be noted that the storage unit 11b of the 
computer 10 preliminarily stores a computer program for 
sample analysis, a computer program for movement control 
of the stage 4, a computer program for voltage control and 
the like, and also stores knoWn data related to manufacturing 
processes of the sample 30, a plurality of dispersion formu 
las to be utiliZed for the formation of a model, reference data 
according to various kinds of samples and the like. 

[0072] Regarding analysis of the sample 30, the computer 
10 analyZes the refractive indeX and the extinction coef? 
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cient of the PLZT ?lm 32 as optical characteristic of the 
sample 30 and the thickness of the PLZT ?lm 32 for each 
layer, and makes an analysis of the substrate 31 and the like. 
In particular, When the complex refractive incidies of the 
substrate 31 and the ambient of the sample 30 are known 
from the measured phase difference A and the measured 
amplitude ratio 1P, the computer 10 obtains the thickness and 
the complex refractive index of the ?rst ?lm 34—third ?lm 
36, by forming a model corresponding to the material 
structure of the sample 30, using a modeling program 
previously stored in the storage unit 11b. When n represents 
the refractive index of the ?lm to be analyZed and k 
represents the extinction coefficient, the complex refractive 
index N can be calculated from the folloWing optical expres 
sion (2): 

[0073] Moreover, assuming that the Wavelength of light to 
be irradiated by the light polariZer 3 is 7», the phase differ 
ence A and the amplitude ratio III calculated by the data 
acquisition device 8 have the relation of the folloWing 
expression (3) to the thickness d of a ?lm to be analyZed, the 
refractive index n and the extinction coefficient k. 

(d, 1% k)=F(P)=F(‘IJ(7~>¢)> MM») (3) 

[0074] It should be noted that the computer 10 performs a 
process (?tting) of changing the thickness, parameters of the 
dispersion formula and the like, so that a difference betWeen 
a model spectrum (\PMOq), AM(7»i)) obtained theoretically 
from the formed model and a measured spectrum (IPE(}\,i), 
AE(}\,i)) related to the measurement result obtained by the 
data acquisition device 8 becomes minimal, using the thick 
ness of a ?lm, to be analyZed, and a dispersion formula, 
Which represents the Wavelength dependence of the complex 
dielectric constant and includes a plurality of parameters. It 
should be noted that an example of the dispersion formula to 
be applied is represented by the folloWing expression 

[0075] In the expression (4), e at the left-hand side denotes 
a complex dielectric constant, em and es denote dielectric 
constants, F0, PD and vi denote damping factors, and 0001-, out 
and (up denote angular frequencies (oscillator frequency, 
transverse frequency, plasma frequency). It should be noted 
that e00 is a dielectric constant at high frequency (high 
frequency dielectric constant) and es is a dielectric constant 
at loW frequency (static dielectric constant). Moreover, the 
complex dielectric constant 6 (corresponding to e(7»)) and 
the complex refractive index N (corresponding to N(7»)) 
have the relation of the folloWing expression 

[0076] To give a simpli?ed explanation of the ?tting, 
assuming that T measurement data pairs in a case of mea 
surement of the sample 30 are Exp (i=1, 2, . . . , T) and data 

pairs calculated from the model, are Mod (i=1, 2, . . . , T), 
the mean square error X2, on the least squares method, using 
oi as the standard deviation, is obtained by the folloWing 
expression (6) since the measurement error is to be normally 
distributed. It should be noted that P is the number of 
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parameters. When the value of the mean square error X2 is 
small, the coincidence betWeen the measurement result and 
the formed model is large, and the minimal value of the 
mean square error X2 obtained by comparing a plurality of 
models corresponds to the best model. 

T (6) 
X2 = [1/(2T - n12 (Exp.- - Mow/J2 

[:1 

[0077] A sequence of steps of processes related to sample 
analysis, to be performed by the computer 10, described 
above, are de?ned in a computer program for sample analy 
sis stored in the storage unit 11b, and the steps programmed 
in this computer program include a process to display a 
menu for inputting and setting the thickness or the like, as 
items of conditions of a model to be formed corresponding 
to physical properties of the sample, on the screen of the 
display 12, or the like. By performing the analysis process 
described above, the computer 10 can analyZe the PLZT ?lm 
32 of the sample 30 for each layer 34-36. It should be noted 
that the analysis process is programmed so as to be per 
formed for each movement of the stage 4 and for each 
change of the voltage value to be applied, Which Will 
hereinafter be described. 

[0078] Moreover, regarding the movement of the stage 4 
during measurement, the computer 10 performs a process of 
accepting speci?cation of points (locations) P1-Pn of the 
sample 30 shoWn in FIG. 3B to Which light is to be 
irradiated and controlling movement of the stage 4 so that 
light is sequentially irradiated to the speci?ed points P1-Pn, 
a process of judging Whether the stage 4 Was moved to all 
the speci?ed points or not, and the like, on the basis of the 
speci?ed content of the computer program for movement 
control. Regarding the points P1-Pn, the number of points, 
the positions of the points and the like can be speci?ed in the 
menu displayed on the screen of the display 12. It should be 
noted that a portion 32b (see FIG. 3A) of a ?lm surface 32a 
of the PLZT ?lm 32 betWeen electrodes 33a and 33b of the 
sample 30 is a speci?ed area of the points P1-Pn in the 
present embodiment. 

[0079] Furthermore, regarding control of applied voltage, 
the computer 10 performs a process of accepting speci?ca 
tion of voltage values to be applied to the sample 30 and 
controlling the poWer supply device 18 to apply the speci?ed 
voltage values to the sample 30 before irradiation, and a 
process of judging Whether all the speci?ed voltage values 
are applied or not, and the like, on the basis of the speci?ed 
content of the computer program for voltage control. 
Regarding the respective voltage values to be set, a plurality 
of voltage values, a method for changing the voltage value 
and the like can be speci?ed in the menu displayed on the 
screen of the display 12. It should be noted that, for the 
sample 30 of the present embodiment, a voltage value of 
approximately 100-500 V is set as a reference voltage value 
and settings are made so that the voltage value rises from the 
reference voltage value to a required number of voltage 
values at intervals of 5V, for example, and goes back to the 
reference voltage value. 

[0080] Next, a sequence of process procedure related to an 
optical characteristic analysis method for analyZing the 
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sample 30 using the spectroscopic ellipsometer 1 con 
structed as above Will be explained With reference to the 
?owchart in FIG. 7. 

[0081] First, the sample 30 is placed on the stage 4 of the 
spectroscopic ellipsometer 1 (S1). It should be noted that 
each electrode 33a, 33b of the sample 30 comes in contact 
With the probe 20 as shoWn in FIG. 4 When the sample 30 
is placed. 

[0082] Next, the points P1-Pn for measuring the sample 
30, the voltage value to be applied, the incident angle 4), 
conditions (material of the substrate, thickness, optical con 
stant and the like) for model formation according to the 
sample 30, and the like are inputted into the computer 10 as 
items related to analysis (S2). It should be noted that the 
spectroscopic ellipsometer 1 moves the light polarizer 33, the 
stage 4 and the light receiver 5, so as to give the incident 
angle 4) and the re?ection angle 4) With respect to the ?rst 
point P1, upon receiving input of the points P1-Pn and the 
input of the incident angle 4), and the computer 10 forms a 
model for analysis, upon receiving the input of conditions 
for the model formation. 

[0083] Moreover, the spectroscopic ellipsometer 1 applies 
voltage to the sample 30 from the ?rst voltage value set by 
input (S3). This voltage application causes generation of 
electric ?eld E in the direction shoWn in FIG. 4 betWeen the 
electrodes 33a and 33b of the sample 30. In this state, the 
spectroscopic ellipsometer 1 applies polariZed light to the 
sample 30 from the light polariZer 3 (S4) and measures the 
phase difference AE and the amplitude ratio lPE (S5). 

[0084] Moreover, the spectroscopic ellipsometer 1 calcu 
lates the phase difference AM and the amplitude ratio 1PM 
from the model With the computer 10, performs ?tting for 
the thickness of the model, parameters of the dispersion 
formula and the like so that the difference betWeen the 
measured values and the calculated values of the model 
becomes minimal, and, When the difference obtained by the 
least squares method after the ?tting falls in a required value 
(becomes sufficiently small), analyZes the thickness, the 
optical constants (refractive index n, extinction coef?cient k) 
and the like of the sample 30 for each layer from values such 
as thickness and parameters of the dispersion formula at this 
time (S6). 
[0085] Next, the spectroscopic ellipsometer 1 judges 
Whether all the points P1-Pn set by input are analyZed or not 
(S7) and, When any one of the points P1-Pn is not analyZed 
(S7: NO), moves the stage 4 so that light strikes the next set 
point (S8) and goes back to the process stage (S4) of 
applying polariZed light. As the folloWing process, the 
process stages S4-S8 are repeated until analysis of all the 
points P1-Pn is completed and an analysis is made for each 
point. 
[0086] Moreover, When it is judged that analysis of all the 
points P1-Pn is completed (S7: YES), the spectroscopic 
ellipsometer 1 judges Whether an analysis is made by all the 
voltage values inputted or not (S9). When it is judged, that 
analysis at any of the voltage values is not completed (S9: 
NO), the spectroscopic ellipsometer 1 changes the voltage 
value according to the set order (S10) and goes back to the 
process stage (S4) of applying polariZed light. As the fol 
loWing process, the process stages S4-S10 are repeated until 
analysis by all the voltage values is completed and an 
analysis is made for each voltage value. 
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[0087] Lastly, When it is judged that analysis by all the 
voltage values is completed (S9: YES), the analysis process 
by the spectroscopic ellipsometer 1 is terminated. Thus, 
since the spectroscopic ellipsometer 1 according to the 
present invention makes a sample analysis for each layer 
automatically, With voltage being applied, it is possible to 
obtain the refractive index and, furthermore, light transmit 
tance and the like, to evaluate the electro-optic effect of the 
sample, having a multilayer ?lm structure, for each layer, 
and to measure a plurality of points P1-Pn and analyZe at 
each point, thereby making an in-plane analysis of electro 
optic effect. Especially, With the sample 30 according to the 
present embodiment, the characteristic of the respective ?lm 
layers of the PLZT ?lm 32 can be analyZed individually for 
each layer and, therefore, the present invention can greatly 
contribute to the research of the sample 30, transfer of the 
sample preparation process from the research stage to the 
manufacturing stage, manufacturing control and the like. 

[0088] It should be noted that the spectroscopic ellipsom 
eter 1 and the optical characteristic analysis method accord 
ing to the present invention are not limited to the form 
described above, and various kinds of modi?ed examples 
may be applied. For example, although the spectroscopic 
ellipsometer 1 of the present embodiment is constructed to 
perform process from voltage application to sample analysis 
automatically, a spectroscopic ellipsometer may have a 
structure With Which one of or both operations of voltage 
application and movement of the stage 4 are performed 
manually. When voltage application is performed manually, 
the process related to voltage control by the computer 10 and 
the con?guration related to voltage value change of the 
poWer supply device 18 through the motor 18c and the like 
can be suitably omitted, While, When movement of the stage 
4 is performed manually, the process related to movement of 
the stage 4 of the computer 10 and the ?rst motor M1-third 
motor M3 can be omitted. Is should be noted that the 
conducting probe stands 19 should be provided at locations 
Which do not obstruct irradiation and re?ection of light, 
When the stage 4 is not moved. 

[0089] Moreover, When it is needless to analyZe a plurality 
of points of a sample, the process shoWn by S7 and S8 in the 
?oWchart according to the optical characteristic analysis 
method shoWn in FIG. 7 can be omitted, While, When it is 
needless to analyZe by changing the voltage value, the 
process shoWn by S9 and S10 in the ?oWchart according to 
the optical characteristic analysis method can be omitted. 

[0090] Furthermore, instead of applying the conducting 
probe stands 19 and the probes 20 shoWn in FIGS. 4 and 5 
for contact With the sample, the spectroscopic ellipsometer 
1 may be provided, for example, With a bonding Wire 50 
extended from a holder 51 provided at a conducting probe 
stand 49 as shoWn in FIG. 8, thereby providing conduction 
With the sample by the bonding Wire 50. 

[0091] Furthermore, the analysis object of the spectro 
scopic ellipsometer 1 is not limited to a sample having a 
PLZT ?lm, and the spectroscopic ellipsometer can suitably 
analyZe a sample having a PZT ?lm of a ferroelectric ?lm 
obtained by mixing lead titanate (PbTiO3) and lead Zirconate 
(PbZrO3), a sample having a high-dielectric constant mul 
tilayer ?lm structure, a sample having a ferroelectric mul 
tilayer ?lm structure and the like, and, moreover, can also 
analyZe various kinds of samples having a ?lm formed on a 
substrate. 
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[0092] Moreover, the structure of a sample Which can be 
analyzed by the spectroscopic ellipsometer 1 is also not 
limited to the form shoWn in FIGS. 3A, 3B and 4, and a 
sample 60 having a structure shoWn in FIG. 9 can also be 
analyzed. To eXplain the structure of the sample 60 With 
reference to FIG. 9, the sample 60 is provided With a 
multilayer ?lm 62 formed on the substrate 61 so as to be 
sandWiched betWeen an electrode B 63a and an electrode A 
63b. Since the area of the multilayer ?lm 62 in the plane 
direction is slightly smaller than the electrode B 63a, the 
surface of a right end portion of the electrode B 63a is 
eXposed and a surface portion 62a (right end) of the multi 
layer ?lm 62 is not covered With the electrode A 63b. It 
should be noted that the spectroscopic ellipsometer 1 can 
analyZe the multilayer ?lm for each layer, When the multi 
layer ?lm 62 is a high-dielectric constant ?lm or a ferro 
electric ?lm having a dielectric constant larger than or equal 
to 50 based on electric measurement. 

[0093] When the sample 60 having the structure described 
above is analyZed, one of the pair of probes 20 comes in 
contact With the electrode A 63b as shoWn in FIG. 9 and the 
other comes in contact With an eXposed surface portion of 
the electrode B 63a, and voltage is applied in this state. It 
should be noted that, When the multilayer ?lm 62 has, for 
example, a three-layer structure, a voltage value V1 is 
applied to the upper layer, a voltage value V2 is applied to 
the middle layer and a voltage value V3 is applied to the 
loWer layer, and an applied voltage value represented by V 
has the relation of: V1+V2+V3=V. Moreover, in this case, 
the direction of the electric ?eld to be generated by voltage 
application is a direction Which connects the electrode A 63b 
and the electrode B 63a so as to cross the multilayer ?lm 62 
vertically. Since the electric ?eld is applied in a direction 
across the multilayer ?lm 62 and the electro-optic effect 
tends more to occur, it is possible to set the applied voltage 
to loWer values in comparison With the sample 32, as shoWn 
in FIG. 3A, for eXample, the reference voltage values could 
be set approximately 1-10 V. 

[0094] Moreover, the area of the sample 60, shoWn in 
FIG. 9, to Which light strikes, is the eXposed surface portion 
62a of the multilayer ?lm 62. Furthermore, When the elec 
trode A 63b, covering the multilayer ?lm 62, is a transparent 
electrode having optical transparency, or When the electrode 
A 63b is thin enough to transmit light, it also becomes 
possible to measure from above the electrode A 63b, i.e. by 
applying light to the surface of the electrode A 63b. It should 
be noted that, When light strikes from above the electrode A 
63b, the electrode A 63b also in?uence measurement and 
analysis and, therefore, it is necessary to input the material, 
the thickness and the like of the electrode A 63b in the stage 
(S2) of inputting items of the ?oWchart shoWn in FIG. 7. 

[0095] Furthermore, the present invention does not alWays 
have to be constructed based on a spectroscopic ellipsom 
eter, and may be embodied as a structure obtained by 
combining a measuring and analyZing apparatus, Which 
comprises generating means for generating light having a 
plurality of Wavelength components such as the Xenon lamp 
2, irradiating means for polariZing generated light and 
irradiating the light to a sample placed on a sample support 
such as the light polariZer 3 and measuring means for 
detecting and measuring light re?ected from the sample such 
as the light receiver 5 and the spectrometer 7, With voltage 
applying means such as the poWer supply device 18 and the 
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conducting probe stands 19. In this structure, the irradiating 
means irradiates polariZed light to a sample, With voltage 
being applied thereto, by the voltage applying means, and 
the measuring means measures. 

[0096] As this invention may be embodied in several 
forms Without departing from the spirit of essential charac 
teristics thereof, the present embodiment is therefore illus 
trative and not restrictive, since the scope of the invention is 
de?ned by the appended claims rather than by the descrip 
tion preceding them, and all changes that fall Within metes 
and bounds of the claims, or equivalence of such metes and 
bounds thereof are therefore intended to be embraced by the 
claims. 

1. An optical characteristic analysis method for analyZing 
optical characteristic of a sample comprising a ?lm of a 
plurality of layers With a spectroscopic ellipsometer, com 
prising: 

a ?rst step of applying a voltage to the sample; 

a second step of irradiating polariZed light of a plurality 
of Wavelength components to a ?lm surface of the 
sample, to Which the voltage is applied; and 

a third step of measuring a polariZation state of light 
re?ected from the sample and analyZing optical char 
acteristic of the ?lm of the sample for each layer. 

2. The optical characteristic analysis method according to 
claim 1, Wherein a value of the voltage to be applied is 
changed in the ?rst step, and the second step and the third 
step are performed for each value of the changed voltage. 

3. The optical characteristic analysis method according to 
claim 2, Wherein a location Where light is irradiated is 
sequentially moved in the second step and optical charac 
teristic is analyZed for each moved location in the third step. 

4. The optical characteristic analysis method according to 
claim 1, Wherein a location Where light is irradiated is 
sequentially moved in the second step and optical charac 
teristic is analyZed for each moved location in the third step. 

5. An optical characteristic analysis method for analyZing 
optical characteristic of a sample, Which comprises a ?lm of 
a plurality of layers and a plurality of electrodes and has an 
optically transparent electrode covering the ?lm among the 
plurality of electrodes, With a spectroscopic ellipsometer, 
comprising: 

a ?rst step of applying a voltage across the electrodes of 
the sample: 

a second step of irradiating polariZed light of a plurality 
of Wavelength components to surface of the optically 
transparent electrode of the sample to Which the voltage 
is applied; and 

a third step of measuring a polariZation state of light 
re?ected from the sample and analyZing optical char 
acteristic of the ?lm of the sample for each layer. 

6. The optical characteristic analysis method according to 
claim 5, Wherein a value of voltage to be applied is changed 
in the ?rst step, and the second step and the third step are 
performed for each value of changed voltage. 

7. The optical characteristic analysis method according to 
claim 6, Wherein a location Where light is irradiated is 
sequentially moved in the second step and optical charac 
teristic is analyZed for each moved location in the third step. 
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8. The optical characteristic analysis method according to 
claim 5, Wherein a location Where light is irradiated is 
sequentially moved in the second step and optical charac 
teristic is analyZed for each moved location in the third step. 

9. A sample measuring apparatus comprising: 

a generating unit for generating light having a plurality of 
Wavelength components; 

an irradiating unit for polariZing light generated by the 
generating unit and irradiating the light to a sample 
placed on a sample support; 

a measuring unit for detecting and measuring light 
re?ected from the sample; and 

a voltage applying unit for applying voltage to the sample 
placed on the sample support, 

Wherein the irradiating unit is constructed to irradiate light 
to the sample to Which the voltage applying unit applies 
voltage. 

10. A spectroscopic ellipsometer for irradiating polariZed 
light to a sample placed on a sample support and analyZing 
characteristic of the sample on the basis of a measurement 
of a polariZation state of light re?ected from the sample, 
comprising: 

a voltage applying unit for applying voltage to the sample 
placed on the sample support, 

Wherein an analysis is made by irradiating light to the 
sample to Which the voltage applying unit applies 
voltage. 
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11. The spectroscopic ellipsometer according to claim 10, 
Wherein the voltage applying unit comprises a contact unit 
to come in electrical contact With the sample and a poWer 

supply unit for supplying poWer to the contact unit, and the 
poWer supply unit is constructed so as to change a voltage 
value of the poWer supply. 

12. The spectroscopic ellipsometer according to claim 11, 
further comprising a controller, capable of performing an 
operation of analyZing the sample for each voltage value 
changed by the poWer supply unit. 

13. The spectroscopic ellipsometer according to claim 12, 
further comprising a moving unit for moving the sample 
support, 

Wherein the contact unit is provided at the sample support. 

14. The spectroscopic ellipsometer according to claim 13, 
further comprising an analyZing unit for analyZing the 
sample for each movement made by the moving unit. 

15. The spectroscopic ellipsometer according to claim 11, 
further comprising a moving unit for moving the sample 
support, 

Wherein the contact unit is provided at the sample support. 

16. The spectroscopic ellipsometer according to claim 15, 
further comprising an analyZing unit for analyZing the 
sample for each movement made by the moving unit. 


